Introduction
There are currently more than 4.5 million Americans living who have at least one total knee replacement. Knee replacements, or knee replacement arthroplasty surgeries, have risen by 84% between 1997 and 2009, with approximately 5% of all adults over the age of 50 having undergone at least one knee replacement [1] . Knee replacements will increase 673% by the year 2030 [2] . Kurtz, et al. (2007) believe this increase is due to improvements in surgical materials and much better quality of life of those individuals receiving knee replacements due to arthritis, wear and tear, disease, and other factors associated with the knees [2] . Kurtz et al. (2007) predicts that the current supply of orthopedic surgeons will not be able to meet the future demands for knee replacements, and thus, resulting in long wait times for patients to receive this procedure [2] . This creates a strong incentive for health care providers to complete knee replacements as efficiently and as effectively, as possible, from both a financial and patient-care perspective.
Much has been concluded about the medical benefits of the drugs under consideration in this study. This study builds on the current research by determining the association between well accepted drug ISSN: 2469-5831 replacement surgery with the primary goal of preventing venous thrombosis, a development of a blood clot within a vein. The problem with anticoagulants is that they can create extra bleeding complications. One study with over 3,000 subjects from 156 locations compared the rates of venous thrombosis between warfarin and enoxaparin in hip replacement patients. The study concluded that both of these drugs were associated with low rates of venous thrombosis and low rates of extra bleeding complications. The study did find however, that patients receiving enoxaparin were found to have a significantly lower rate of venous thrombosis that patient who received warfarin [9] . A more recent study compared venous thrombosis rates between rivaroxaban and enoxaparin for knee and hip replacement patients. Rivaroxaban was found to be associated with significantly lower rates of venous thrombosis, but it was associated with a significantly higher risk of bleeding complications than compared to enoxaparin [10] .
Tranexamic acid is often used in knee replacement surgeries with the primary objective of preventing blood transfusions. A study conducted by Sepah et al., 2011, found that the use of tranexamic acid was associated with reduced risk of a blood transfusion following knee replacement surgery [6] .
Material and Methods
The knee replacement data used in this study was provided by a hospital system with five locations in the Midwestern United States. Information was gathered on over 2000 patients receiving this type of surgery. The following information was available for each patient: age; gender; their overall hospital cost; whether or not they received a blood transfusion; length of stay in the hospital; whether or not they were re-admitted to the hospital within 30 days; the anticoagulants they received; the local anesthesia they received; and whether or not they were given the antifibrinolytic, tranexamic acid.
An indicator variable was formed to represent "Age_Group" with "0" coded for patients under 65 and "1" coded for patients 65 and over. The indicator variable "Gender" was coded with "1" for a male and "0" for a female. Indicator variables for the various local anesthesia drugs, anticoagulants, and antifibrinolytic treatments are given in Table 1 , Table 2 and Table 3 .
Hospital cost
The mean hospital cost will be the first dependent variable studied and will be compared among patients receiving different anesthesia treatments using an ANOVA controlling for "Age_Group" and "Gender". A residual analysis will be conducted to determine whether or not assumptions of the model are being met and whether or not there are any extreme outliers. If extreme outliers are identified, these will be noted, deleted from the sample and a new ANOVA will be calculated with associated F tests. The variables "Age_Group" and "Gender" will be tested for significance and will be removed from the model if found insignificant. If model assumptions are found to be violated, an appropriate transformation will be conducted and a new ANOVA formed and tests for mean differences being the anesthesia treatments will be conducted [11, 12] .
Multiple comparison testing will be conducted if a difference in mean hospital cost is found among the various anesthesia drug treatments. Tukey-Kramer will be used since it is recommended when doing pairwise comparisons with unequal sample sizes [13] .
Length of stay
Mean length of stay is the second dependent variable studied. The mean length of stay will first be compared among patients receiving the different local anesthesia drugs while controlling for "Age_Group" and "Gender" through an ANOVA. A residual analysis will be conducted and extreme outliers will be noted and deleted. A transformation will be conducted, if indicated, and a new ANOVA formed. "Age_Group" and "Gender" will be deleted if found not to be significant. If mean length of stay is found to be significantly different among the different local anesthesia drugs, the Tukey-Kramer method of multiple testing will be used to find which anesthesia treatments are associated with the longest length of stay. ANOVA tables will also be constructed for determining significant differences in mean length of stay associated with the different anticoagulant treatments while controlling for "Age_Group" and "Gender". A test for a significant difference in mean length of stay between those patients receiving an antifibrinolytic and those patients not receiving one while again controlling for "Age_Group" and "Gender" will also be conducted.
Early readmissions
Patients readmitted within 30 days of their release are considered readmissions and hospitals lose insurance money on these patients. The proportions of readmissions between patients receiving the various local anesthesia drugs are compared using a Pearson's Chi-Square Test [14] .
Logistic regression will also be conducted with the dependent variable equal to 1 if the patient was readmitted early to the hospital and 0 otherwise. The indicator variables for the various anesthesia drugs will be placed in the model as well as "Age_Group" and "Gender". The Hosmer-Lemeshow Goodness-of-Fit test statistic [15] will be used to determine whether or not the logistic model is appropriate. Parameter estimates associated with the various indicators will be used to interpret which local anesthesia drug, if any, are associated with a higher probability of readmittance. A similar example as to this procedure is found in the low birth weight study, the prostate cancer study, and the ICU study given in Hosmer and Lemeshow (2000) [15] .
A Pearson's Chi-Square test will be conducted to determine if any of the various anticoagulants are associated with higher proportions of early readmissions. A Pearson's Chi-Square test will also be conducted to determine if any of the various anesthesia drugs are associated with higher proportions of early readmissions, and then a Pearson's Chi-Square test will be conducted to determine if there is a significant difference in early admissions between those patients receiving the antifibrinolytic drug treatment and those not receiving the antifibrinolytic. The odds of an early readmission for a patient using each of the anticoagulants compared to a baseline will be estimated using logistic regression with the indicator variables for the anticoagulants put in the model as well as indicator variables for age group and gender. Logistic regression will also be used to estimate the odds of a patient having an early readmission when receiving the antibrinolytic drug treatment compared with not receiving the antibrinolytic drug treatment. Age group and gender will be controlled for again in this model. 
Blood transfusions
A Chi-Square test will be conducted to determine if any of the various anesthesia drug treatments are associated with higher probabilities of blood transfusions. A Chi-square test will also be conducted to determine if any of the anticoagulant treatments are associated with higher probabilities of blood transfusions and then another test will be performed to determine whether or not if the patient receives an antibrinolytic is associated with a higher probability of a blood transfusion. Logistic regressions will also be conducted with the dependent variable being "1" if the patient received a blood transfusion and "0" if the patient did not receive a blood transfusion. "Age_Group" and "Gender" will be controlled for in the models. The indicator variables for the various anesthesia drug treatments will first be placed in the model and tested for significance. The anesthesia drug treatment indicators will be removed, and the anticoagulant indicator variables will be placed in the model and tested for significance. In the last step, the anesthesia drug treatment indicators will be removed and the indicator variable for the antibrinolytic drug treatment will be placed in the model and tested for significance. Odds of needing a blood transfusion will be compared in each group to the baseline treatment group.
Overall models
Three overall models will be formed. Ordinary least square regression will be used in the first model. The dependent variable in the first overall model is hospital cost. Indicator variables for the local anesthesia drugs, anticoagulants, and the antibrinolytic drug will be placed in the model along with "Age_Group" and "Gender". We would like to see if our findings are the same as when we considered anesthesia drugs by themselves, and then anticoagulants by themselves, and then the antibrinolytic drug by itself. Stepwise and backwards regression will be used to help determine which variables have the most effect on hospital cost [16] .
The dependent variable in the second model is length of stay. The second model will also use ordinary least squares regression. Stepwise and backwards selection techniques will again be used to help determine which variables have the most impact on length of stay.
The third model will employ logistic regression with the dependent variable being "1" if the patient was readmitted early and "0" if the patient was not readmitted early. The same set of independent variables as in the previous two models will be used.
The fourth model will use logistic regression with the dependent variable being "1" if the patient received at least one blood transfusion and "0" if the patient did not receive a blood transfusion. This model will again use the same set of independent variables as mentioned before.
Locations
The data for this study came from five different locations. A test will be conducted to determine if there is any association between the anesthesia drug used, anticoagulants used, and whether or not the antifibrinolytic drug treatment was used is associated with location. If there is an association with location, the location having the most diversity associated with a large sample size will be used for further testing of the drugs. Namely, based on the one location only, we will further test to see if there is a difference in cost among the various local anesthesia drugs, anticoagulants, and the antibrinolytic treatment. We will then test to see if there is a difference in hospital costs among the various drug categories, then length of stay, then differences in proportions of readmittance, and finally differences in proportions of blood transfusions for this one location.
Results for Local Anesthesia Drugs

Hospital costs associated with different local anesthesia drugs
Two observations were found that were both more than 10 standard deviations above the mean hospital cost for the sample. These observations were both removed before calculating the ANOVA table and conducting tests. Treatment S 2 was also not considered in the analysis since the number of observations (n=23) associated with this treatment was less than 30. Table 4 gives the sample size, mean and standard deviation for the hospital costs associated with each of the remaining anesthesia drug treatments once these two outliers are removed.
A one-way ANOVA was conducted for the dependent variable hospital cost. Because of the possibility of unequal variances in hospital costs associated with the different local anesthesia drug treatments, a one-way ANOVA was also conducted on the transformed dependent variable of the natural logarithm of hospital cost. The result was similar in that the different anesthesia drug treatments were highly significantly associated with the hospital cost (p-value < 0.0001). The indicator variables for age group and gender were initially placed in both models, but taken out because they were insignificant (p-value > 0.10). Tukey's multiple comparison tests with alpha equal to 0.05 was performed using both the natural logarithm of hospital costs and hospital costs for the various local anesthesia drug treatments. The same significant results were found in all cases. The results of Tukey's multiple comparison in terms of actual hospital costs for the significant differences found are given in Table 5 .
Anesthesia drug treatments S 3 and S 2 S 3 had significantly higher costs than the other treatments.
Length of stay associated with different local anesthesia drugs
Before conducting an ANOVA, one observation was dropped which was associated with a patient that had a length of stay of 54 days. Observations were also dropped for the group of patients receiving treatment S 2 because of a low number of observations, 23. The sample means and standard deviations of the length of stay based on the remaining observations are given in Table 6 . An ANOVA was conducted on testing for significant differences in the mean length of stay associated with each of the local anesthesia drug treatments after controlling for age group and gender. Age group and gender were found to be significant. The different local anesthesia drug treatments were significantly associated with length of stay after controlling for age group and gender (p-value < 0.0001). Tukey's multiple comparison tests at alpha equal to 0.05 was conducted on the various local anesthesia drug treatments. Significant differences in treatments are given in Table 7 . S 2 S 3 was associated with the longest length of stay and S 1 S 2 was associated with the shortest length of stay.
Early readmissions associated with local anesthesia drugs
A chi-square test was conducted to test for differences in proportions of early readmissions in patients given the various local anesthesia drug treatments. Observations associated with patients receiving drug treatment S 0 (n=31) and S 2 (n=23) were not included in this analysis, because the expected number of early readmissions from both groups was less than 1, perhaps invalidating the results from the chi-square test ( Daniel, 1990 ) . The contingency table is given in Table 8 . The chi-square test statistic associated with the table is 9.1067 with a corresponding p-value of 0.1049. Although this is not significant at alpha equal to 0.10, this indicates a possible mild significance that at least one treatment may be associated with a higher proportion of early readmissions. It is noted that treatment S 2 S 3 had the highest percentage of readmissions for the sample at 6.04%.
A logistic regression was also conducted with the dependent variable equal to 1 if there was an early readmission and 0 otherwise. Data associated with local anesthesia drug treatments S 0 , S 1 , and S 2 was left out due to small sample size and/or no early readmissions. A stepwise selection process was conducted using the indicator variables for the remaining local anesthesia drug treatments included in the study, the gender indicator variable, and the age group indicator variable. The only two variables found to be significantly associated with early readmissions were the gender indicator variable and the indicator variable for S 2 S 3 . The p-value associated with the Hosmer-Lemeshow Goodness of Fit test was 0.82 indicating that there is no evidence that the logistic model is inappropriate. Table 8 gives the parameter estimates, odds ratios, and p-values associated with each of the variables in this model. The odds for re-admittance for women were 0.41 times the odds for men (they were less for women). The odds of readmittance when using local anesthesia drug treatment S 2 S 3 were 2.55 times more than the odds of readmittance using the other local anesthesia drug treatments.
Results for Anticoagulants
The observations associated with the treatments A 1 A 2 A 3 (n = 3), A 1 A 3 (n = 8) , and A 2 A 3 (n = 23) were deleted from the analysis due to small sample sizes. The only combination of anticoagulants left in the study was A 1 A 2 . We do not know what the duration of overlapping therapy was for these patients who were "bridged" between the two anticoagulants, but all the patients receiving this combination were combined into one group. The overlapping time and/or pattern could actually have varied among patients, and this could make a difference in the results. Further research needs to be done on the different "bridging" patterns [17] .
Hospital costs associated with different anticoagulants
An ANOVA was performed testing for differences in hospital costs associated with each of the anticoagulant treatments while controlling for age group and gender. It was found that age group and gender were not significant and therefore were dropped from the model. Because of the possible violation of unequal variances of hospital costs associated with each of the different anticoagulant treatments, a natural logarithm transformation was conducted on hospital costs and a new ANOVA was formed based on this transformation. It was found that the different anticoagulants were significantly associated with hospital costs (or natural logarithm of hospital costs) (F-value (4,2018) = 12.9; p-value < 0.001).
Tukey's multiple comparison procedure was conducted using both hospital cost and the natural logarithm of hospital cost associated with the different anticoagulants. Both gave similar results. The results are given in Table 10 for the untransformed data.
The treatment A 1 A 2 had the significantly highest hospital costs associated with it and treatment A 3 was associated with the significantly lowest hospital costs. The estimated mean hospital cost difference between the two treatments was $1,868.50. Table 11 gives the description statistics for the mean natural log of the length of stay associated with each of the anticoagulant treatments with samples sizes of greater than 30. The untransformed sample mean length of stay for each of the treatments is given in parentheses below the mean of the natural log. As mentioned earlier, one patient had a length of stay of 54 days. This was a very unusual case and this observation was deleted from the analysis before any sample means or sample standard deviations were calculated. An ANOVA was conducted testing for differences in mean length of stay associated with the different anticoagulants while controlling for age group and gender. An ANOVA was also conducted using the transformed variable natural logarithm of length of stay in case the assumption of equal variances was violated on the actual length of stay data. The different anticoagulants were found to be significantly associated with length of stay after controlling for age group and gender (p-value < 0.0001). Tukey's multiple comparison procedure was performed using both the original data and the transformed data with similar results. The significant results in terms of the original data are given in Table 12 .
Length of stay associated with different anticoagulants
The anticoagulant treatment A 1 A 2 was significantly associated with the longest length of stay. The control group A 0 was significantly associated with the shortest length of stay. The estimated difference in mean lengths of stay associated with these two treatments was 1.16 days.
Early readmissions associated with anticoagulants
A chi-square test was conducted to determine if one or more of the anticoagulants were associated with a higher proportion of early readmissions. The three anticoagulant treatments having sample sizes of less than 30 were not considered in this analysis. Pearson's chi-square test statistic was found to be 20.3685 with an associated p-value of 0.0004. Therefore there was a significant difference in proportions of early readmissions associated with at least one of the treatments. The associated chi-square table is found in Table 13 . It is noted that the sample percentage of early readmissions associated with treatment A 1 A 2 , 8.94%, is much greater than the others.
A logistic regression was conducted with the dependent variable being 1 if the patient was readmitted early and 0 otherwise. The indicator variables associated with the anticoagulants listed in Table  13 as well as the indicator variables for age group and gender were considered as possible independent variables in the model using a stepwise selection process. The indicator variable for A 1 A 2 and the indicator variable for gender were the only two variables found to be significant by this stepwise selection process. Table 14 gives the estimated coefficients, odds ratios and p-values associated with these two variables.
The odds that a patient given A 1 A 2 being readmitted early to the hospital are 3.92 the odds of a patient given any of the other anticoagulants listed in Table 14 being readmitted early. The gender of the patient is controlled for in this model.
Results for Antifibrinolytics
Hospital costs associated with the antifibrinolytictranexamic acid
An ANOVA was conducted comparing the mean hospital cost with those patients receiving the antifibrinolytic and those patients not receiving the drug while controlling for age group and gender. It was found that age group and gender were not significant and therefore, were taken out of the model. A two-sample t-test was conducted comparing hospital mean hospital costs and a 95% confidence interval was calculated for the mean difference. The sample means and sample standard deviations of the hospital costs for those patients receiving the antifibrinoytic and those not receiving the drug are given in Table 15 and the confidence interval for the mean difference is given in Table 16 .
The difference between the mean hospital costs of those receiving the drug and those not receiving the drug was $181.00, but this was not found to be a significant difference.
Length of stay associated with tranexamic acid
The sample mean and sample standard deviation of the length of stays associated with patients given tranexamic acid and those not given tranexamic acid are found in Table 17 .
An ANOVA was performed testing for differences in mean length of stays between those patients given tranexamic acid and those not given the drug while controlling for age group and gender. A significant difference in length of stay was found at alpha equal to 0.05 with a 95% confidence interval giving those patients not receiving tranexamic acid staying on average between 0.43 and 0.59 more days in the hospital than those patients receiving the drug.
Early readmissions associated with tranexamic acid
A chi-square test was conducted to test for difference in proportions of early readmissions between those patients receiving tranexamic acid and those patients not receiving tranexamic acid. There were 1018 patients receiving tranexamic acid and 24 of those patients were readmitted early (2.36%). There were 1039 patients not receiving tranexamic acid and 34 of those patients were readmitted early (3.27%). There is no significant difference indicated in the proportions of early readmissions (p-value = 0.2101).
Blood transfusions associated with tranexamic acid
A chi-square test was conducted to compare the proportion of patients receiving tranexamic acid needing a blood transfusion with the proportion of patients not receiving tranexamic acid needing a blood transfusion. Since the main purpose of using tranexamic acid in knee replacement arthroplasty is to prevent blood transfusions, we would expect a significantly lower proportion of patients receiving tranexamic acid needing a blood transfusion. In 1018 patients A logistic regression was also conducted with the dependent variable equal to 1 if a patient needed a blood transfusion and 0 if they did not. The indicator variables for age group, gender, and whether or not the patient received tranexamic acid were placed in the model. Parameter estimates for the variables, estimated odds ratios, and corresponding p-values are given in Table 18 .
It is noted that the odds of requiring a blood transfusion for patients receiving TA are 0.13 times the odds of requiring a blood transfusion for patients not receiving TA. Therefore, the odds of needing a blood transfusion decrease with the use of TA. The odds of requiring a blood transfusion for females is 2.17 times the odds of requiring a blood transfusion for males. The odds of requiring a blood transfusion for the older group were 1/0.37 or 2.70 times the odds of requiring a blood transfusion for the younger group.
Overall Models Hospital cost overall model
When considering all of the drug categories together, we wanted to see if the same drugs in each of the categories were still significant. An ordinary least squares regression was performed with the dependent variable being the natural logarithm of the hospital cost. The independent variables placed in the model included the indicator variables considered for the different local anesthesia drug treatments, different anticoagulant treatments, whether or not the patient received tranexamic acid ("1" = TA), age group indicator variable ("1" ≥ 65, the older group), and the gender indicator variable ("1" = M; "0" = F). The baseline treatments for the anticoagulants and anesthesia drugs were A 0 and S 0 , respectively. Residual plots were examined and model assumptions appeared to be satisfied. Table 19 gives the parameter estimates for each of the variables, the variance inflation factors, and the p-values associated with tests for each variable to see if they are significant with the other variables in the model. Variables with corresponding p-values < 0.10 are designated with an asterisk. The relationships of the variables that were found when considering one drug category at a time were also found when all the drug categories were considered together.
Length of stay overall model
An ordinary least squares regression was conducted with the dependent variable being length of stay. The independent variables considered in the model in Section 6.2 were also put into this model. If the estimated coefficients associated with a variable were negative, then the length of stay was less than average length of stay for the considered baseline in the sample. If the estimated coefficients associated with a variable were positive, then the average length of stay for patients receiving this drug was higher than those of the baseline for the sample. The p-values associated with each variable are also given to determine if the difference is statistically significant when compared to the baseline. This model gave similar findings to the models which considered only one drug type at a time. After controlling for the other drug treatment types in the model, the drugs are ranked in the same ordering as when considering individual drug categories (Table 20) . This can be seen by comparing the parameter estimates associated with each of the drugs in a drug category. A larger parameter estimate means that the drug is associated with a longer length of stay estimate, although it may not be significantly different.
Early readmissions overall model
A logistic regression was conducted with the dependent variable set to 1 if the patient was readmitted to the hospital early and 0 otherwise. The same independent variables under consideration to be placed into the model that were considered in Sections 6.1 and 6.2. The Hosmer-Lemeshow Goodness-of-Fit test yielded an insignificant p-value, .9038, indicating that the model fit was adequate. Three variables were found to be significant as indicated by their p-values with all the variables in the model. The model with the parameter estimates is given in Table  21 . If the parameter estimate is positive, this means that this drug was associated with a higher sample proportion of readmissions compared to the drug or category baseline. If the parameter estimate is negative, this means that this drug (or variable) was associated with a lower sample proportion of readmissions compared to the drug or category baseline (Table 21 ). The odds ratio estimates are given in Table 22 . 
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The same variables associated with early readmissions when considering the individual drug categories were found when all of the drug categories were considered together. The association found before when considering early readmissions was still found when controlling for the other drug categories.
Blood transfusion overall model
A logistic regression model was constructed with the dependent variable "Blood_Transfusion" (Event = 1) and all drug treatment indicators, age group indicator, and gender indicator as independent variables. After backward selection, the model chosen included the variables S 2 S 3 , A 1, A 1 A 2 , TA, age group, and gender.
The Hosmer-Lemeshow Goodness-of-Fit test yielded an insignificant p-value (0.38) indicating that the model fit was adequate. Table 23 gives the parameter estimates associated with each variable.
If the parameter estimate is positive, this indicates that for the sample this drug or category was associated with a higher proportion of blood transfusions than compared to the baseline. The opposite was true if the parameter estimate was negative. The p-value associated with each variable is also given.
In Section 5, it was mentioned that females and the older age group of patients are more likely to require a blood transfusion.
The same findings are seen in Tables 23 and Table 24 . Females are 2.182 times more likely to require a blood transfusion than males. A person in the younger group is 0.34 times as likely to require a blood transfusion as someone who is 65 or older (A person 65 and older is 1/.34 = 2.84 times more likely). It is also seen from Table 24 that patients given tranexamic acid are less likely to require a blood transfusion. This is the same finding as before in Section 5, but in this case, we have controlled for the other drug types given to patients.
A new finding in this case is that the local anesthesia drug treatment S 2 S 3 is significantly associated with a higher probability of needing a blood transfusion when compared to the baseline anesthesia drug treatment, S 0 . Other new findings are that the anticoagulant treatment A 1 A 2 is significantly associated with a higher probability of needing a blood transfusion when compared to the baseline anesthesia treatment, A 0 , and the treatment A 1 is significantly associated with a lower probability of needing a blood transfusion when compared to the baseline anesthesia treatment, A 0 . The odds ratio estimates of needing a blood transfusion and associated confidence intervals for each of the variables are given in Table 24 .
Locations
Since observations on patients were taken from five different locations from a hospital system, we wanted to see if there was an association between drug treatments used and the location. Chisquare tests were conducted to determine if there was evidence of association between the locations and the local anesthesia drug treatments, and then the anticoagulants, and then the antibrinolytic. In all cases, there was significant association between the drug treatment used and location (p-value = 0.0001). Location was confounded in the drug treatments in each category. If a significant difference was found between the hospital costs of the anticoagulants, this could mean that it was because of the anticoagulants themselves, or it was possibly because of the location (with some locations doing additional procedures and incurring a higher cost that had nothing to do with the anticoagulants).
We decided to isolate the location that was most varied across a particular drug category that had adequate sample sizes for a variety of treatments in this category. It turned out that one location stood out as far as having the largest variety of treatments with adequate sample sizes for several of the treatments across all of the drug categories. We will refer to this location as Location X. The total sample size for Location X was 1,035.
The numbers of observations for each of the various categories of treatments given at Location X are given in Tables 25, Table 26 and Table 27 . Tukey's multiple comparison test with alpha equal to 0.05 was performed comparing the average hospital costs, and then comparing the average length of stay among the various drug categories based on sample observations at Location X. Tables 28  and Table 29 give side-by-side comparisons of significant findings overall and then at Location X. Treatments found to be significantly different are designated with different Group letters. It is noted that local anesthesia drug treatment S 2 S 3 was associated with the highest significant hospital cost for both the overall data set and the Location X data set. This indicates that the difference in hospital cost could be attributed to the drug and not the location. Anticoagulant treatment A 1 A 2 was associated with a higher cost overall and also at Location X. One contradiction that was found is that at Location X those patients who received tranexamic acid were associated with higher costs while this was not true overall. Table 29 gives a side-by-side comparison of length of stay associated with each of the drug treatments at Location X and then overall. The anesthesia treatment associated with the longest length of stays overall and at Location X is S 2 S 3 . The anticoagulant associated with the longest length of stay is A 1 A 2 . Patients who received tranexamic acid at both Location X and overall were associated with a significantly shorter length of stay.
The drugs associated with the highest proportions of early readmissions at both Location X and overall were the same. These are given in Table 30 . The drugs associated with the highest proportions of blood transfusions differ a little between Location X and overall. In both cases, S 2 S 3 is associated with a higher proportion of blood transfusions. The drug A 1 A 2 is associated with a higher level of blood transfusions overall, but the drug S 1 S 2 is associated with a higher level of blood transfusions at location X (Table 31 ).
Conclusions
The least favorable local anesthesia drug treatment appears to be S 2 S 3 (Lidocaine, Ropivacaine). This treatment is associated with the highest hospital cost, the longest length of stay, the most likely to have an early readmission, and the most likely to require a blood transfusion. There is not one clear most favorable local anesthesia drug treatment however, the treatments S 1 S 2 S 3 (Bupivacaine, Lidocaine, Ropivacaine) and S 1 S 2 (Bupivacaine, Lidocaine), are consistently associated with the lowest hospital costs and shortest lengths of stay, while not being associated with a significantly higher proportions of early readmissions or higher proportions of blood transfusions. A 1 A 2 (Warfarin, Enoxaparin) appears to be the least favorable anticoagulant treatment in this study. It is associated with the highest hospital cost, the longest length of stay, and a higher proportion of early readmissions. More research however is needed in this case. Patterns of bridging the two anticoagulants need to be studied further. The exact patterns were not known in this study and all patients given both of these anticoagulants were combined together. There is not a clear best anticoagulant treatment. It does appear from this study that just one anticoagulant performs better than a combination of anticoagulants (again, further study is needed here). A 1 (Warfarin), A 2 (Enoxaparin), and A 3 (Rivaroxaban), are associated with the lowest hospital costs, shortest lengths of stay, and are associated with lower probabilities of requiring blood transfusions than the other anticoagulant treatments.
Tranexamic acid is associated with a significantly shorter hospital stay with no significant increase in hospital costs when considering all locations. It also is associated with a significant lower proportion of patients requiring blood transfusions while not having a significant increase in proportion of patients that are readmitted early.
This study also found that women have a significantly longer hospital stay than men, but they also have a significantly lower proportion of early readmissions than men. It was also found that women have higher odds at requiring a blood transfusion than men.
When comparing age groups, it was found that the older age group (65 and older), had significantly higher odds of being readmitted to the hospital early than those younger than 65. It was also found that the older age group had significantly higher odds than the younger age group of requiring a blood transfusion. 
